Insulin resistance of pregnancy involves estrogen-induced repression of muscle GLUT4.
Pregnancy is accompanied by hyperestrogenism, however, the role of estrogens in the gestational-induced insulin resistance is unknown. Skeletal muscle plays a fundamental role in this resistance, where GLUT4 regulates glucose uptake. We investigated: (1) effects of oophorectomy and estradiol (E2) on insulin sensitivity and GLUT4 expression. E2 ( approximately 200nM) for 7 days decreased sensitivity, reducing approximately 30% GLUT4 mRNA and protein (P<0.05) and plasma membrane expression in muscle; (2) the expression of ERalpha and ERbeta in L6 myotubes, showing that both coexpress in the same nucleus; (3) effects of E2 on GLUT4 in L6, showing a time- and dose-dependent response. High concentration (100nM) for 6 days reduced approximately 25% GLUT4 mRNA and protein (P<0.05). Concluding, E2 regulates GLUT4 in muscle, and at high concentrations, such as in pregnancy, reduces GLUT4 expression and, in vivo, decreases insulin sensitivity. Thus, hyperestrogenism may be involved in the pregnancy-induced insulin resistance and/or gestational diabetes.